Interaction of superoxide dismutase with the glycine zipper regions of β-amyloid peptides: is there an implication towards Alzheimer's disease and oxidative stress?
Not only are β-amyloid peptides and senile plaque deposits characteristics in Alzheimer's disease but there is growing evidence to suggest that oxidative stress also plays a role with a decrease in levels of brain superoxide dismutase (SOD), an enzyme that catalyses the dismutation of superoxide radicals into molecular oxygen and hydrogen peroxide. We show through kinetic and fluorescence analysis that β-amyloid peptides, in the glycine zipper region [Aβ₂₉₋₃₃ and Aβ₂₅₋₃₇] of Aβ₁₋₄₀ interact with, and inhibit, SOD directly. The enzyme was purified 15.7-fold from bovine brain by DEAE-Sepharose ion exchange chromatography in a yield of 68.8% and specific activity of 3.66 U.mg(-1). The subunit structure of the enzyme was monomeric with a molecular mass of 13 kDa, as estimated by SDS-PAGE. Inhibitor constants (Ki) and dissociation constants (Kd) were calculated as 14.44, 13.16 and 11.72 µM and 9.38, 15.7 and 12.13 for Aβ₂₅₋₃₇, Aβ₂₉₋₃₃ and Aβ₁₋₄₀, respectively; the number of binding sites on the enzyme for the peptides was 1.